With the advent in the 1950s of cerebral hemispherectomy for infantile hemiplegia, studies of short-term changes in intellect after this operation were sporadically reported, e.g., Cairns and Davidson (1951) , Uecker, French, and Johnson (1954) , and Munz and Tolor (1955) , but no clear-cut picture of mental changes in measurable terms has been obtained. The brain-damaged and epileptic children who had the operations were often severely mentally retarded and suffered from behaviour disorders, so that, despite dramatic results in abolishing the fits and in improving the behaviour, objective changes in intellect due to operation were difficult to demonstrate. Many of the subjects were of an age when they could not be usefully tested before operation.
From 1950 to 1961 hemispherectomy for infantile hemiplegia with behaviour disorder and convulsions was carried out on 18 patients in the Department of Neurological Surgery at the Radcliffe Infirmary. Where possible psychological testing was performed before and after operation.
Three of the earlier patients in this series were reported in 1951 by Cairns and Davidson. The opportunity was taken in 1965 to review the surviving patients from this series. In addition to reporting the long-term results we have tried to show that the compensation of the remaining cerebral hemisphere for the side which was destroyed and subsequently removed may be less complete than has previously been recognized.
CASE MATERIAL
The 18 patients operated upon all survived the operation but three have since died after some years of a haemorrhagic complication of the operation (Oppenheimer and Griffith, 1966) . A fourth patient has died of tuberose sclerosis, and a fifth of tuberculosis; neither of these children was suitable for psychometric testing at any stage. One patient, a Portuguese in whom difficulties of language hampered objective testing, cannot be traced. The remaining 12 were all seen personally by both authors in 1965, retested, and an assessment made of their social adjustment and behaviour. The period of follow-up extends from four to 15 years, with a mean of just over 10 years. It should be said that on the social side the patients and their families had the advantage of an extremely high level of skilled advice on educational and social matters, and it is probable that they would have done much less well had this not been available.
METHODS
In the earlier patients the revised Stanford-Binet tests were used pre-operatively, and in much of the later testing this has been repeated where appropriate. The Wechsler Bellevue form 1 was used in some. The Wechsler intelligence scale for children was used for many of the later patients and the Wechsler adult intelligence scale for the older patients and for those who are now adults. The results from all the Wechsler tests were regarded as comparable in the same patient provided the scaled scores were converted into standard scores before comparisons were made. Where the behaviour disorder had been marked we have regarded the test scores with some caution. For instance, case 5 was easily irritated and fatiguable and was only able to complete the tests on one occasion. The intervals between tests were such as to minimize the practice effect.
Objective testing was not used from the beginning to assess the behaviour disorder of these patients. A retrospective assessment was undertaken independently by the two authors using a provisional five-point scale. We made use of the clinical notes, together with information from the patient, from relatives, and from nurses and doctors familiar with the patients. 18 have not changed substantially, and patient 17 was too young to be assessed before operation.
In patient 15 testing had been carried out over long intervals before and after operation. The overall scores demonstrate a contrast between a drop in the measured intelligence over the five years before operation, when fits were very frequent and severe, and a rise in the 10 years free of fits after operation ( Fig. 1 ).
In view of the increasing recognition that spatial orientation is a function of the right or non-dominant cerebral hemisphere, four male patients who were capable of being tested before and after operation on 101 working; patient 1, having obtained a university diploma after operation, has a responsible administrative position with a local authority and has no fits, while patient 6 has a semi-skilled manual job in a factory, and still has fits, although at a greatly reduced frequency. It is apparent that the emphasis is on retention of verbal skill by the left hemisphere, and of spatial ability by the right.
In Fig. 3 a similar situation is seen. The nonverbal skills of patient 15, who had the left hemisphere removed, outweighs his verbal abilities, and the converse is true of patient 18, with a right hemisphere removed. Both these patients were operated upon as children and both are free of fits. The verbal/spatial differences have become less obvious with the passage of time, but the trend is consistent through all four of these cases.
We examined the data from the other and less intelligent patients, but although possible trends conforming with the situation above were seen in the overall verbal and performance scores, no consistent .,'.,.,.,.,'., i,i,'.,,:,"'; , ' ' . , . ' . ' , . ' . ' . pattern could be discerned. In patient 12, a woman who had the left hemisphere removed, whose tested verbal capabilities taken in the gross outweighed her performance scores, this was largely due to a good score in arithmetic. Examination of the subtests revealed better scores on block design than on verbal comprehension. She has a strong family history of ambidexterity, and is said by her parents There is a suspicion that both as individuals (Brandt, 1962) and as a group infantile hemiplegics fall further behind the normal as development takes place. More than twice as many patients of Crothers and Paine (1959) were at subsequent follow-up of lower intelligence than was originally estimated. Perlstein and Hood (1955) deny this, but their study was a cross-sectional one and does not take into account the tendency of the most handicapped to fall out and die in institutions, thus artificially raising the apparent intelligence of the remainder. It is encouraging that our surviving operated patients have maintained their intellectual development or improved it with the passage of time.
Interest in the spatial and constructional functions of the right or non-dominant hemisphere (e.g., McFie, Piercy, and Zangwill, 1950; Whitty and Newcombe, 1965) consider in what practical way this could influence these patients' adjustment. It seems to us that the less intelligent patients, who will be largely concerned by their education and future employment with practical and non-verbal skills, would be better off with a left hemisphere lesion than with a lesion on the other side. Correspondingly an intelligent hemiplegic would seem to be better off with a left hemiplegia, as the acquisition of verbal skills would enable him best to circumvent his physical handicap. In view of the practical consequences of differences of this kind, confirmation of our view would be of some importance.
SUMMARY
Studies of intelligence and behaviour were made before and after hemispherectomy for infantile hemiplegia and repeated in 12 surviving patients at an interval after operation averaging over 10 years.
There were worthwhile and significant long-term gains in intelligence in five of 12 patients, while six patients showed slight but insignificant gains. No patient lost ground as a result of operation.
Changes in behaviour were subjectively striking and have been maintained over the years.
Observations are made which indicate that after infantile hemiplegia, even in early life, transfer of intellectual faculty from one hemisphere to another may be incomplete, as it is for somatic functions. Possible practical implications of this theory are discussed. 
